Sintered brass from mechanical Cu-Zn powder mixtures S. DOMSA
Technical University of C. Daicoviciu Street 15, Romania ABSTRACT. The conditions i n which t h e s i n t e r i n g of t h e brasses from mechanical Cu-Zn powder mixtures, without t h e evaporation of Zn i s possible, a r e presented. The 80Cu-20Zn elaborated brasses of 78...88$ compactnesses have been studied by RE%. The d i f f e r e n t reciprocal d i ffusion of t h e two components a t t h e beginning of s i n t e r i n g a r e revealed.
INTRODUCT IOE
It i s d i f f i c u l t 3 0 obtain s i n t e r e d brass p a r t s from mechanical Cu-Zn powder mixturesll] due t o the g r e a t vaporizing tendency o f zinc at t h e sintering. Very few data a r e available i n t h e literatureC21 t h a t points out t h e elaboration of s i n t e r e d brasses i n t h i s way. S t a r t i n g from these considerations we have studied t h e p o s s i b i l i t i e s of obtaining some brasses from mechanical powders mixtures. One of our reasons was an evident lower cost of such materials, of up t o 20-25$, as well as t h e i r multiple applications.
EXPEKIMENTAL PROCEDURE
There have been used t h e powders given i n Table 1 . The compacted samples have been s i n t e r e d i n a tubular furnace a t t h e temperature of 650+20C, f o r 2,5; 15 and 40 minutes i n an atmosphere of high p u r i t y Argon ( a 0,8 bar pressure) and i n t h e presence of carbon ( t e e . a s p e c i a l graphite boat). In these s i n t e r i n g conditions, established a s adequate, oxidation i.e. any l o s s of zinc, was completely prevented. After s i n t e r i n g , the maximum determined weight losses were under 0,06$.
RESULTS AND DISCUSSIONS
Thus, t h e r e have been obtained s i n t e r e d brasses having f i n a l compactnesses of 78...88%, depending on t h e compactness a f t e r pressing and t h e type of cooper powder. They a r e characterized by:
i) The reduction of compactness ( t h e increase of o r o s i t y ) a f t e r sint e r i n g , a s compared t o t h e pressed s t a t e (Table 27 , i s due t o t h e swelling of samples. It i s more evident f n t h e case of the materials elaborated on t h e basis of copper spherlc powder. The g r e a t e r the compacting pressure and the longer t h e s l n t e r i n g duration t h e more t h e compactness reduces. This phenomenon may be explained, on one hand, by t h e e f f e c t of wedge of t h e expansion of the l i q u
i d phase ( z i n c ) on copper grains. The l e s s t h e porosity of t h e pressed ( a v a i l a b l e f o r t h i s phase) the more accent u a t e d t h e phenomenon. On t h e other hand, by solving zinc i n copper a M -s o l i d s o l u t i o n i s formed, having a s p e c i f i c volume g r e a t e r than t h a t of t h e copper. However, t h i s inconvenience of swelling may be technologically removed by a double pressing.
ii) The metallographic study (RENJ) of the elaborated brasses enables the elemental analysis, i.e. q u a n t i t a t i v e determinat3ons of the components concentration i n s i n t e r e d materials. I n t h e microstructure t h e r e has been observed only the&-s o l i d solution, which was inhomogeneous mainly i n t h e short duration s i n t e r e d samples. After 2,5 m inutes s i n t e r i n g t h e concentration of t h e elements i n t h e d i f f e r e n t s t r u c t u r e zones v a r i e s between 65.. .9% f o r copper and 35.. .1% f o r zinc. Such a short s i n t e r i n g duration h a s pointed out t h e i n c i p i e n t different d i s t r i b u t i o n of the two components, i.e. a d i f f e r e n t reciprocal diffusion. Rather surprisingly, a t t h e beginning of s i n t e r i n g process, copper r e a c t s with zinc more strongly than inversely, exhibiting a more homogeneous d i s t r i b u t i o n , a s it may be observed i n Figure 1 That f a c t may be explained by t h e s p e c i f i c s u r f a c e t h a t d i f f e r s subs t a n t i a l l y between t h e two t y p e s of powders. Simultaneously with a n i n c r e a s e i n t h e s i n t e r i n g time t h e homogeneity of d3-s o l i d s o l u t i o n becomes s u b s t a n t i a l l y g r e a t e r , too. That I s f u l l y agrees w i t h a const a n t diminish i n t h e compactness on behalf of a volume i n c r e a s e of t h e s i n t e r e d samples.
CONCLUSIONS
For a corresponding s i n t e r i n g of puch b r a s s e s it i s s u f f i c i e n t a s i nt e r i n g time of approximately 40-45 minutes, So, t h e r e may be s t a t e d t h a t t h e question t h a t caused t h e s e i n v e s t ig a t i o n s , i.e. t h e p o s s i b i l i t y of e l a b o r a t i n g s i n t e r e d b r a s s e s out of mechanical C u -Zn powder mixtures i s answered a f f i r m a t i v e l y only i f t h e o t h e r s i n t e r i n g conditions a r e ensured.
